The isospin asymmetries of B → K ( * ) µ + µ − decays and the partial branching fractions of B 0 → K 0 µ + µ − and B + → K * + µ + µ − are measured as a function of the di-muon mass squared q 2 using an integrated luminosity of 1.0 fb −1 collected with the LHCb detector. The B → Kµ + µ − isospin asymmetry integrated over q 2 is negative, deviating from zero with over 4 σ significance. The B → K * µ + µ − decay measurements are consistent with the Standard Model prediction of negligible isospin asymmetry. The observation of the decay B 0 → K 0 S µ + µ − is reported with 5.7 σ significance. Assuming that the branching fraction of B 0 → K 0 µ + µ − is twice that of B 0 → K 0 S µ + µ − , the branching fractions of B 0 → K 0 µ + µ − and B → K * + µ + µ − are found to be (0.31 +0.07 −0.06 ) × 10 −6 and (1.16 ± 0.19) × 10 −6 , respectively. 
Introduction

1
The flavour-changing neutral current decays B → K ( * ) µ + µ − are forbidden at tree level in of these decays suffer from relatively large uncertainties due to form factor estimates.
5
Theoretically clean observables can be constructed from ratios or asymmetries where the 6 leading form factor uncertainties cancel. The CP averaged isospin asymmetry (A I ) is such 7 an observable. It is defined as
where Γ(B → f ) and B(B → f ) are the partial width and branching fraction of the B → f 9 decay and τ 0 /τ + is the ratio of the lifetimes of the B 0 and B + mesons.
the SM prediction for A I is around −1% in the di-muon mass squared (q 2 ) region below 11 the J/ψ resonance, apart from the very low q 2 region where it rises to O(10%) as q 2 12 approaches zero [1] . There is no precise prediction for A I in the B → Kµ + µ − case, but it 13 is also expected to be close to zero. The small isospin asymmetry predicted in the SM is 14 due to initial state radiation of the spectator quark, which is different between the neutral 15 and charged decays. Previously, A I has been measured to be significantly below zero in 
20
The isospin asymmetries are determined by measuring the differential branch- 
28
In order to convert a signal yield into a branching fraction, the four signal channels are 29 normalised to the corresponding B → J/ψ K ( * ) channels (Section 5). The relative normal-30 isation in each q 2 bin is performed by calculating the relative efficiency between the signal 31 and normalisation channels using simulated events. The normalisation of respectively.
110
The K + channels have, as far as possible, the same selection criteria as used to select nominal Λ mass the candidate is rejected. This selection eliminates background from 
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4 Signal yield determination
157
The yields for the signal channels are determined using extended unbinned maximum like- 
187
The relative efficiency between signal and normalisation channels is estimated using Gaussian constraints are used to include all systematic uncertainties in the fits for A I 218 and the branching fractions. In most cases the dominant systematic uncertainty is that 219 from the branching fraction measurements of the normalisation channels, ranging from 3 220 to 6%. There is also a statistical uncertainty on the yield of the normalisation channels,
221
which is in the range 0.5-2.0%, depending on the channel.
222
The finite size of the simulation samples introduces a statistical uncertainty on the 223 relative efficiency and leads to a systematic uncertainty in the range 0.8-2.5% depending 224 on q 2 and decay mode.
225
The relative tracking efficiency between the signal and normalisation channels is cor- 
231
The PID efficiency is derived from data, and its corresponding systematic uncertainty tainty is found to be negligible.
236
The trigger efficiency is calculated using the simulation. Its uncertainty consists of product expansion method [18, 19] . The Wilson coefficients, C 7 and C 10 , have their real 255 part inverted and the relative efficiency is recalculated. This can be seen as an extreme 256 variation which is used to obtain a conservative estimate of the associated uncertainty.
257
The calculation was performed using an EvtGen physics model which uses the transition 258 form factors detailed in Ref. [20] . The difference in the relative efficiency varies from 0-6%, 259 depending on q 2 , and it is assigned as a systematic uncertainty.
260
The shape parameters for the signal modes are assumed to be the same as the nor- 
269
Overall the systematic error on the branching fraction is 4-8% depending on q 2 and 270 the decay mode. This is small compared to the typical statistical error of ∼ 40%.
271
7 Results and conclusions
272
The differential branching fraction in the i th q 2 bin can be written as
where The results of these fits for The significance of the deviation from the null hypothesis is obtained by fixing A I to be 305 zero and computing the difference in the negative log-likelihood from the nominal fit.
306
In summary, the isospin asymmetries of B → K 
